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DETAILED ACTION 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-8 are rejected under 35 U.S.C. 102(b) as being anticipated by Sakuma 
(EP 1 026 548), optionally with of Bardsley et al ("Optical scattering in calcium fluoride 
crystals", Brit. J. Appl. Phys, 1965, Vol. 16, pp. 911-912) to show inherent state of fact. 

Sakuma '548 discloses an optical member for photolithography comprising a 
calcium fluoride crystal exhibiting an internal transmittance of 99.5%/cm or greater with 
respect to light emitted from an F2 laser (i.e. 157 nm) (note claims 1, 3 and paragraph 
[0001]). 

For this rejection, the "scatter-free" is read in light of the specification as having a 
157 nm transmission of >98%/cm (note paragraph [0047]), and when the calcium 
fluoride is "scatter-free", it has low chlorine and sulfur impurities (note paragraph [0053]) 

Sakuma '548 does not specifically disclose the concentration of chlorine in the 
calcium fluoride crystal; however, since the crystal of Sakuma. '548 has a 157 nm (F 2 - 
laser) transmission of greater than 99.5%/cm, which is higher than the 98%/cm (this is 
treated as "internal transmission" because of the "%/cm" unit) as disclosed in the instant 
specification, as being "scatter-free", the crystal of Sakuma '548 would be as "scatter- 
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free when a red laser beam scatter inspection light is passed through the crystal to 
detect scatter" as the claimed fluoride crystal . Subsequently, since the crystal of 
Sakuma '548 would be "scatter-free", it would have low chlorine impurity level. 

Bardsley can be applied to teach that while it is generally believed that scatter in 
calcium fluoride is caused by calcium oxide, chlorine and sulfur can also cause scatter. 
Thus, the teaching of Bardsley fairly teaches the presence of any amount of chlorine 
and sulfur would cause scatter. In Sakuma '548, since the calcium fluoride crystal has 
high internal transmission of 99.5 %/cm or greater, i.e., "scatter-free" (note reason 
above), the chlorine and sulfur amount in the calcium fluoride crystal of Sakuma '548 
must be below the claimed amount otherwise, scattering would have occurred as taught 
in Bardsley. 

The product of Sakuma '548 anticipates the claimed product. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sakuma et all (EP 1 026 548) in view of Hammond et al (6,093,245). 

Sakuma '548 discloses an optical member for photolithography comprising a 
calcium fluoride crystal exhibiting an internal transmittance of 99.5%/cm or greater with 
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respect to light emitted from an F 2 laser (i.e. 157 nm) (note claims 1 and 3 and 
paragraph [0001]). 

The difference is Sakuma '548 does not disclose the chlorine concentration in the 
fluoride crystal. 

Hammond '245 discloses that highly pure crystal of alkali metal halide material is 
useful as optical elements (note column 1 , lines 29-40). Hammond '245 further 
discloses that graphite has been used as a crucible material for growing calcium fluoride 
and barium fluoride. It has the desirable properties of being very resistant to corrosion 
by these inorganic crystal materials, being able to withstand the high temperature 
needed to melt the crystal material, and resulting in little contamination. Unfortunately 
however, graphite is porous. When it is used as a crucible material for alkali metal 
halide crystal growth, the melt leaks into and through the crucible, thus making such a 
crucible unsuitable for alkali metal halide crystal growth. In addition, surface of the 
graphite upon cooling, thereby preventing their ready removal from the crucible without 
damage to either the boule or the crucible (note column 2, lines 34-52). 

Hammond '245 discloses a crucible comprising a vessel of porous carbon having 
a wall with a thickness, an outer surface, and an inner surface; a surface depth region of 
at least the inner surface being impregnated with addition carbon to close open porosity 
at the surface (note claim 1 ). The porous carbon can be graphite (note claim 2) and the 
addition carbon can be graphitic pyrolytic carbon (note claim 3) or glassy carbon (note 
claim 4). The crucible can be used for growing calcium fluoride (note column 6, lines 
28-32). 
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Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to maximize the purity of the calcium fluoride disclosed in Sakuma 
'548, as suggested by Hammond '245. Also, it would have obvious to one skilled in the 
art to use the crucible of Hammond '245 in the process of producing the calcium fluoride 
of Sakuma '548 because such crucible would permit release of the cooled crystal 
without remelting (note abstract), since graphite was not in contact with the crystal, any 
chloride impurity in the graphite would not migrate to the crystal itself. 

Applicant's arguments filed November 1 3, 2006 have been fully considered but 
they are not persuasive. 

Applicants argue that an anticipation rejection requires that the claimed invention 
be clearly present in a single reference. 

It should be noted that for the 102 rejection, Sakuma '548 is applied as a single 
reference to meet all the requirements in Applicants' claims. Bardsley is optionally 
relied upon only to show inherent state of fact, i.e. to show that in order for the internal 
transmission for 157 nm in Sakuma '548 to be high (> 99.5%/cm), the chloride and 
sulfur impurities in the calcium fluoride of Sakuma '548 must be lower than the claimed 
amount because Bardsley clearly teaches that these impurities are known to cause 
scatter in calcium fluoride single crystal. It should be noted that the extra references in 
a 102 rejection are proper when they are cited to show that a characteristic not 
disclosed in the reference is inherent (note MPEP 2131.01). 



Application/Control Number: 10/629,397 Page 6 

Art Unit: 1754 

Applicants argue that Bardsley does not disclose as to how low one must go to 
avoid scatter. 

Bardsley, as stated above, is relied upon to show that if there are significant 
amount of chloride or sulfur impurities, scatter would occur for a calcium fluoride single 
crystal. When the calcium fluoride as disclosed in Sakuma '548 has high transmission 
at 157 nm, it is considered as being "scatter-free" and since it is "scatter-free", it 
inherently contains low amount of impurities, which can cause scatter, such as chloride 
and sulfur. 

Applicants argue that Sakuma does not mention scatter and problems associated 

with it. 

When the examiner has reason to believe that the functional language asserted 
to be critical for establishing novelty in claimed subject matter may in fact be an inherent 
characteristic of the prior art, the burden of proof is shifted to Applicants to prove that 
the subject matter shown in the prior art does not possess the characteristics relied 
upon. In re Fitzgerald et al. 205 USPQ 594. As stated in the above rejection, 
throughout Applicants' specification and claims, it is disclosed and claimed that when a 
calcium fluoride crystal is "scatter-free", it has a 157 nm transmission > 99%/cm (note 
for example claim 6). Thus, even though Sakuma '548 does not disclose that the 
calcium fluoride is scatter-free, however, because it has a 157 nm transmission > 99.5 
%/cm (which meets the claimed "99%/cm), it must inherently be "scatter-free" as the 
claimed product. 
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Applicants argue that the assumption that the Sakuma crystal is scatter-free and 
it would have low chlorine level is invalid because the Examiner uses Applicants' own 
teaching against them. 

It should be noted that "scatter-free" is reasonably read in light of Applicants' 
specification. Since Applicants fairly disclose that the claimed "scatter-free" crystal has 
a 157 nm transmission > 99%/cm, one skilled in the art would consider any crystal that 
has the 157 nm transmission > 99%/cm, such as the calcium fluoride crystal disclosed 
in Sakuma with 157 nm transmission >99.5%/cm, to be "scatter-free". If "scatter-free" 
is not read in light of the specification, "scatter-free" limitation is either be considered as 
require 100% transmission for any wavelength below 200 nm or such limitation is 
indefinite because it is unclear what is considered as "scatter-free". Similar reasoning is 
used for the chloride level especially in view of Bardsley, which teaches the correlation 
between "scatter" and chloride impurity in a calcium fluoride crystal. 

Applicants argue that Sakuma is silent on the chloride levels of the crucibles 
used to prepared the crystals. 

It should be noted that Applicants' claims are to a product, not to the crucibles or 
a process of using the crucibles to produce a calcium fluoride product. 

Applicants argue that if one uses 99.9% as the internal transmittance for a 20 cm 
crystal, and for a crystal loosing 0.1% transmittance per centimeter, the overall internal 
transmittance is 98% per 20 cm, which is due to scatter losses in the crystal. 

It is noted that in Applicants' claims, the transmission is required to be %/cm, 
there is no thickness requirement for the crystal. However, by doing the same 



Application/Control Number: 10/629,397 Page 8 

Art Unit: 1754 

calculation, Applicants' claimed product requires to have a 157 nm transmission > 
99%/cm, by using 99.1% as the internal transmittance for a 20 cm crystal, the claimed 
product would loose 0.9% transmittance per centimeter, and the overall internal 
transmittance is 82% per 20 cm, which would also due to scatter losses in the crystal. 
Thus, if the overall internal transmittance of 82% per 20 cm for the claimed product is 
considered as being "scatter-free", then, the overall internal transmittance of 98% per 20 
cm for the product of Sakuma '548 can definitely be considered as being "scatter-free". 

Applicants argue that the 2% loss experienced by the Sakuma crystals would not 
occur in Applicants' crystals. 

Applicants have not provided any evidence to support the above allegation. If 
the 157 nm transmission for the claimed product is > 99%/cm, such as 99.1 %/cm, it is 
unclear how the claimed product does not have any scatter loss. 

Applicants argue that Sakuma only discloses removing lead, water and oxygen 
from the calcium fluoride single crystal and Sakuma does not disclose the removal of 
chloride or the prevention of having chloride contaminate of the crystal by diffusion from 
the crucible. 

Granted that Sakuma does not disclose the step of removing chloride, however, 
as stated above, since the 157 nm transmission for the calcium fluoride crystal is high, 
the chloride level would inherently be low. 

Applicants argue that the Examiner has admitted that Sakuma does not disclose 
the chlorine concentration. 
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Granted that Sakuma does not expressly disclose the chlorine concentration for 
the calcium fluoride crystal product, however, such chlorine concentration is considered 
to be inherently low for. the reasons stated above. 

Applicants argue that the crucible as used in Hammond is purified by a known 
high temperature chlorine process before the coating is applied. 

Granted that it is true, however, since the coating is a non-porous material, there 
is no contact between the crucible and the melt (note for example, column 3, lines 6- 
10), any chloride impurity contained in the crucible would not come in contact with the 
melt to cause any contamination. 

Applicants argue that Hammond '245 does not mention diffusion of any materials 
in the crucible through the coating into the molten metal fluoride. 

Again, the coating as disclosed in Hammond '245 has very low porosity level, i.e. 
less than 0.05% (note column 3, lines 51-53), such coating would not permit any 
diffusion of any materials in the crucible through the coating into the molten metal 
fluoride. It should also be noted that in the Tokai Carbon Co, Ltd. information sheet for 
Glass Carbon, the glassy carbon is a "gas impermeable" material, i.e., no gas can 
diffuse through such layer. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 



Application/Control Number: 10/629,397 Page 10 

Art Unit: 1754 

TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ngoc-Yen M. Nguyen whose telephone number is (571) 

272- 1356. The examiner can normally be reached on Part time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on (571) 272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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